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(54) A/D CONVERTING CIRCUIT 

(57)Abstract: 

PURPOSE: To enable analog/digital(A/D) 
conversion while reducing quantizing errors even 
conceming a signal over a wide frequency band 
like a video signal. 

CONSTITUTION: A sampling pulse generating 
circuit 6 generates a sampling pulse whose 
frequency is higher than the double peak 
frequency of an input video signal. A 
^^i^^superimposing signal generating circuit 3 
generates a superimposing signal, whose 
frequency is lower than the 1/2 frequency of the 
sampling pulse but higher than the peak 
frequency of the input video signal, having a 
fixed amplitude and this superimposing signal is 
added to the input video signal by an adder circuit 
2. An A/D converter 4 converts the output signal 
of the adder circuit 2 to a digital signal based on 
the sampling pulse. A digital low-pass filter 5 
attenuates the component of the superimposing 
signal from the output digital signal of the A/D converter 4 and outputs the result to an 
output terminal 7. 
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CLAIMS 
[Claim(s)] 

[Claim 1] On the fi-equency of the sampling pulse generating circuit which generates a 
sampling pulse twice [ more than ] the fi-equency of the highest fi*equency of an input 
signal, and the 1 / 2 double less or equal of this sampling pulse And the superposition 
signal generating circuit which generates the superposition signal of the fixed amplitude 
on a fi*equency higher than the highest fi-equency of said input signal. The A/D- 
conversion circuit characterized by having an adder circuit adding said input signal and 
said superposition signal, and the A/D converter which changes the output signal of this 
adder circuit into a digital signal based on said sampling pulse. 
[Claim 2] Said A/D converter is an A/D-conversion circuit according to claim 1 
characterized by being the configuration of changing an input signal into a digital signal 
by dividing into two, a high order bit and the remaining lower bits. 
[Claim 3] The A/D-conversion circuit according to claim 1 characterized by having 
fiirther the digital low pass filter which decreases said superposition signal component 
fi-om the output digital signal of an A/D converter. 

[Claim 4] Said superposition signal generating circuit is [ claim 1 characterized by 
generating said superposition signal which synchronized with this sampling pulse based 
on said sampling pulse thru/or ] an A/D-conversion circuit given in any 1 term among 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the A/D-conversion circuit which starts 
an A/D-conversion circuit, especially carries out analog-to-digital conversion of the video 
signal. 
[0002] 

[Description of the Prior Art] Although the A/D-conversion circuit which changes an 
analog signal into a digital signal is used widely conventionally, since the frequency band 
of a video signal is a broadband comparatively, as for the A/D-conversion circuit which 
changes a video signal into a digital video signal, high speed is required comparatively. 
For this reason, as an A/D-conversion circuit for images, it is A/D-conversion 
**************** Qf all parallel connected types conventionally. 
[0003] When obtaining the resolving power of N bit, the A/D-conversion circuit of all 
these parallel connected types The comparator of a bit (2N-1), Two or more partial 
pressure resistance which generates mutually different reference voltage for making each 
of two or more of these comparators compare with an input video signal, It consists of 
encoders for changing the output digital signal of two or more comparators into the 
binary code of N bit. A level comparison is separately carried out at coincidence with the 
reference voltage which corresponds with two or more comparators of the above [ an 
input video signal ], and an output digital signal is acquired by letting an encoder pass for 
the comparison result. The A/D-conversion circuit of all these parallel connected types 
has the features that the precision of differential 1 quantization is comparatively good, at 
high speed. 

[0004] Moreover, the so-called 2 step flash plate mold A/D-conversion circuit changed as 
other conventional A/D-conversion circuits by dividing into two, high order two or more 
bits and the remaining bits, is known. The 1st comparator of the plurality [ circuit / this / 
conventional / A/D-conversion ] for high order two or more bits. Two or more 2nd 
comparators for lower bits, and a reference voltage generating means to input the 
reference voltage of mutually different level into the 1st and 2nd comparators, It consists 
of a means for switching which switches the reference voltage impressed to the 2nd 
comparator according to the output of the 1st comparator, and an encoder which changes 
each output of the 1st and 2nd comparators into the digital signal of the predetermined 
number of bits, respectively. 

[0005] According to this conventional A/D-conversion circuit, an input video signal is 
inputted into two or more 1st and 2nd comparators at juxtaposition, respectively, first 
step compares the 1st comparator and reference voltage by the side of a high order, the 
reference voltage to the 2nd comparator by the side of low order is switched according to 
the above-mentioned comparison result at the second step, and the 2nd comparator 
performs the comparison with an input video signal. And the digital signal of high order 
two or more bits and the digital signal of low order two or more bits are acquired with the 
encoder formed by corresponding, respectively in each comparison output of the 1st and 
2nd comparators obtained by doing in this way. 
[0006] 

[Problem(s) to be Solved by the Invention] However, among the above-mentioned 
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conventional A/D-conversion circuits, the thing of the former configuration has the 
problem that power consumption is size while a circuit scale becomes large since the 
comparator of about 1024 (-210) individual and the partial pressure resistance for 
reference voltage generating are needed when it is going to output a 10-bit digital video 
signal. 

[0007] Moreover, among the above-mentioned conventional A/D-conversion circuits, the 
thing of the latter configuration has the problem that the error in the knot of the digital 
signal output of a high order and a low-ranking digital signal output is large, while there 
are few comparators, and there are little circuit scale and power consumption and they 
end. 

[0008] In for example, the case of a configuration of dividing into 6 bits of high orders 
and 4 bits of low order, and obtaining a digital signal output The property of an output 
digital signal over an input analog signal comes to be shown in drawing 4 , and although 
it is good since change of the quantization 1 Width of face fi:om "0000001 110" to 
"0000001 1 11" is only change of 4 bits of low order, a 10-bit output Since the change of 
quantization 1 Width of face to "0000010000" fi-om "0000001 1 1 1" is change by the knot 
accompanied by change of 6 bits of high orders, and 4 bits of both low order, as A shows 
to this drawing, the problem of being inaccurate (distortion being large) has it. 
[0009] that by which this invention was made in view of the above point — it is — a video 
^ signal — like — the signal of a wide band — also receiving — a quantization error — it aims 
at offering the A/D-conversion circuit which can carry out analog-to-digital conversion 
few. 
[0010] 

[Means for Solving the Problem] hi order to attain the above-mentioned purpose, this 
invention is the fi-equency of the sampling pulse generating circuit which generates a 
sampling pulse twice [ more than ] the fi'equency of the highest frequency of an input 
signal, and the 1 / 2 double less or equal of a sampling pulse. And the superposition 
signal generating circuit which generates the superposition signal of the fixed amplitude 
on a frequency higher than the highest frequency of an input signal. It considers as the 
configuration which has an adder circuit adding an input signal and a superposition 
signal, and the AID converter which changes the output signal of an adder circuit into a 
digital signal based on a sampling pulse. 
[0011] 

[Function] In this invention, since analog-to-digital conversion is carried out by the AID 
converter to an addition composite signal with the superposition signal of high frequency 
and he is trying to generate a digital signal rather than an input signal and this, change of 
digital value (sampling value) can be made small rather than it carries out direct analog- 
to-digital conversion to an input signal. 

[0012] Moreover, a superposition signal can be reduced by having fiirther the digital low 
pass filter which decreases a superposition signal component from the output digital 
signal of an A/D converter, and can acquire a desired digital signal. 
[0013] 

[Example] Next, the example of this invention is explained. Drawing 1 shows the block 
diagram of one example of this invention. Among this drawing, after the analog video 
signal inputted into the input terminal 1 is supplied to an adder circuit 2 and added with 
the superposition signal from the superposition signal generating circuit 3 here, it is 



supplied to A/D converter 4 and changed into a digital signal based on the sampling pulse 
from the sampling pulse generating circuit 6. 

[0014] This A/D converter 4 is the so-called 2 step flash plate type better known than 
before of A/D converter, as described above, as compared with reference voltage which 
is mutually different in two or more comparators for high order bits in an input composite 
signal, according to that comparison result, it switches reference voltage, impresses it to 
two or more another comparators for lower bits, compares this reference voltage with the 
above-mentioned input composite signal, and repeats the same actuation as the following 
at the second step by first step. And the digital value of remaining low order two or more 
bits is outputted for each output which outputted the digital value of high order two or 
more bits through the encoder for high order bits, and was taken out from two or more 
comparators for [ above ] lower bits in each output taken out from two or more 
comparators for [ above ] high order bits throu^ the encoder for lower bits. 
[0015] Here, the frequency of a sampling pulse is 14.3MHz which is twice [ more than ] 
the frequency of the highest frequency of the input analog video signal which it is going 
to pass from the sampling theorem of nyquist, and is 4 times the frequency of the 
chrominance-subcarrier frequency of for example, an input analog video signal here. 
Moreover, the above-mentioned superposition signal is a sine wave 1/2 twice the 
frequency of the frequency of this sampling pulse, and the amplitude is about 5 times of 1 
quantization width of face. 

[0016] Thus, from A/D converter 4, the composite signal of a video signal and a 
superposition signal is changed into a digital signal by dividing into two, a high order bit 
and a lower bit, as a whole, it is taken out by 10 bits and a quantifying bit number is 
supplied to the low pass filter 5 this digital signal of whose is a digital filter which is 
operating synchronizing with the sampling pulse from the sampling pulse generating 
circuit 6. It is low frequency from a superposition signal, and rather than the highest 
'frequency of an input analog video signal, since cut-off frequency is set as 6MHz of a 
high frequency, it decreases a superposition signal by carrying out the passage output of 
the video-signal component as it is to an output terminal 7, and this digital low pass filter 
5 is not outputted to an output terminal 7. 

[0017] Drawing 2 shows an example of an input signal wave of A/D converter 4. As 
shown in this drawing, the superposition signal II from the above-mentioned 
superposition signal generating circuit 3 is compounded in an adder circuit 2 to the input 
video signal I which carries out the increment in monotone, and if the composite signal is 
sampled to the timing shown in drawing 2 by the arrow head by the above-mentioned 
sampling pulse in A/D converter 4, the sampling point will serve as a location shown in 
drawing 2 by the black dot. Therefore, also in the big input level of the quantization error 
of A/D converter 4, since it becomes the average with the level which the sampling value 
before and behind the level left for a while, a quantization error decreases. 
[0018] Next, other examples of this invention are explained. Drawing 3 shows the block 
diagram of other examples of the A/D-conversion circuit which becomes this invention. 
The same sign is given to the same component as drawing 1 among this drawing, and the 
explanation is omitted. In drawing 3 , the analog video signal with a highest frequency of 
about 6MHz inputted from the input terminal 1 is supplied to adder 2a in an adder circuit 
2 through the low pass filter (LPF) 10 whose cut-off frequency is 14MHz. 
[0019] On the other hand, the sampling pulse generating circuit 12 is supplied to the 
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superposition signal generating circuit 13 while it generates the 28.6MHz sampUng pulse 
which synchronized with the synchronization pulse from an input terminal 1 1 and 
supplies this sampling pulse to A/D converter 4 and the digital low pass filter 14, 
respectively. 

[0020] The superposition signal generating circuit 13 is 14.3MHz of the 1/2 twice as 
many frequency which synchronized with the input sampling pulse as this, and as the 
amplitude described above, generates the superposition signal of 5 quantization width-of- 
face extent, supplies it to adder 2a, and it makes it add with the analog video signal from 
LPFlOhere. 

[0021] After the composite signal of the analog video signal and superposition signal 
which were taken out from this adder 2a is amplified with amplifier 2b, it is supplied to 
A/D converter 4, and over sampling technique is carried out by the 28.6MHz sampling 
pulse, for example, it is changed into a digital signal with a quantifying bit number of 10 
bits. With the digital low pass filter 14 whose passband of this digital signal is about 
6MHz, it passes as it is, and a video-signal component is outputted to an output terminal 
7, and decreases a superposition signal component. Since this example can sample the 
crest of a superposition signal, and the part of a trough to accuracy, respectively since the 
superposition signal synchronizes with a sampling pulse, and they are carrying out over 
sampling technique, it is more exact and can be changed into a digital signal with few 
quantization errors. 

[0022] In addition, although this invention is not limited to the above-mentioned example 
and the digital low pass filters 5 and 14 for superposition signal attenuation were formed 
in the A/D-conversion circuit in the example, it is also possible to attenuate a 
superposition signal with the filter prepared in the D/A conversion circuit which follows. 
Moreover, a superposition signal may be the frequency of under 1/2 double of the 
frequency of a sampling pulse, and may be a frequency higher than the highest frequency 
of an input signal (you may not be a video signal). 
[0023] 

[Effect of the Invention] By according to this invention, carrying out analog-to-digital 
conversion by the A/D converter to an addition composite signal with the superposition 
signal of high frequency, and generating a digital signal rather than an input signal and 
this, as explained above Since change of digital value (sampling value) can be made 
small rather than it carries out direct analog-to-digital conversion to an input signal, Can 
acquire the digital signal which reduced the differential-quantization error compared with 
the former, and therefore, since the A/D converter of a configuration of changing by 
dividing into two, high order two or more bits and the remaining bits, can be used Power 
consimiption can also be reduced while being able to reduce a circuit scale compared 
with the A/D-conversion circuit of all parallel connected types. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the A/D-conversion circuit which starts 
an A/D-conversion circuit, especially carries out analog-to-digital conversion of the video 
signal 



PRIOR ART 

[Description of the Prior Art] Although the A/D-conversion circuit which changes an 
analog signal into a digital signal is used widely conventionally, since the frequency band 
of a video signal is a broadband comparatively, as for the A/D-conversion circuit which 
changes a video signal into a digital video signal, high speed is required comparatively. 
For this reason, as an A/D-conversion circuit for images, it is A/D-conversion 
**************** Qf all parallel connected types conventionally. 
[0003] The A/D-conversion circuit of all these parallel connected types is the comparator 
of a bit (2N-1), when obtaining the resolving power of N bit. It consists of two or more 
partial pressure resistance which generates mutually different reference voltage for 
making each of two or more of these comparators compare with an input video signal, 
and an encoder for changing the output digital signal of two or more comparators into the 
binary code of N bit, and a level comparison is separately carried out at coincidence with 
the reference voltage which corresponds with two or more comparators of the above [ an 
input video signal ], and an output digital signal is acquired by letting an encoder pass for 
that comparison result. The A/D-conversion circuit of all these parallel connected types 
has the features that the precision of differential 1 quantization is comparatively good, at 
high speed. 

[0004] Moreover, the so-called 2 step flash plate mold A/D-conversion circuit changed as 
other conventional A/D-conversion circuits by dividing into two, high order two or more 
bits and the remaining bits, is known. This conventional A/D-conversion circuit is two or 
more 1st comparators for high order two or more bits, It consists of a reference voltage 
generating means to input two or more 2nd comparators for lower bits, and the reference 
voltage of mutually different level into the 1st and 2nd comparators, a means for 
switching which switches the reference voltage impressed by the 2nd comparator 
according to the output of the 1st comparator, and an encoder which changes each output 
of the 1st and 2nd comparators into the digital signal of the predetermined number of bits, 
respectively. 

[0005] According to this conventional A/D-conversion circuit, an input video signal is 
inputted into two or more 1st and 2nd comparators at juxtaposition, respectively, first 
step compares the 1st comparator and reference voltage by the side of a high order, the 
reference voltage to the 2nd comparator by the side of low order is switched according to 
the above-mentioned comparison result at the second step, and the 2nd comparator 
performs the comparison with an input video signal. And the digital signal of high order 
two or more bits and the digital signal of low order two or more bits are acquired with the 
encoder formed by corresponding, respectively in each comparison output of the 1st and 
2nd comparators obtained by doing in this way 



EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, in this invention, rather than an input signal 
and this, analog-to-digital conversion is carried out by the A/D converter to an addition 
composite signal with the superposition signal of high frequency, and a digital signal is 
generated. Therefore, the digital signal which reduced the differential-quantization error 



compared with the former since change of digital value (sampling value) was made small 
rather than it carries out direct analog-to-digital conversion to an input signal can be 
acquired, and power consumption can also be reduced while being able to reduce a circuit 
scale compared with the A/D-conversion circuit of all parallel connected types, since the 
AID converter of a configuration of changing by dividing into two, high order two or 
more bits and the remaining bits, can be used 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, among the above-mentioned 
conventional A/D-conversion circuits, the thing of the former configuration has the 
problem that power consumption is size while a circuit scale becomes large since the 
comparator of about 1024 (=210) individual and the partial pressure resistance for 
reference voltage generating are needed when it is going to output a 10-bit digital video 
signal. 

[0007] Moreover, among the above-mentioned conventional A/D-conversion circuits, the 
thing of the latter configuration has the problem that the error in the knot of the digital 
signal output of a high order and a low-ranking digital signal output is large, while there 
are few comparators, and there are little circuit scale and power consumption and they 
end. 

[0008] In for example, the case of a configuration of dividing into 6 bits of high orders 
and 4 bits of low order, and obtaining a digital signal output The property of an output 
digital signal over an input analog signal comes to be shown in drawing 4 , and although 
it is good since change of the quantization 1 Width of face fi-om "0000001 1 10'* to 
"0000001 1 11" is only change of 4 bits of low order, a 10-bit output Since the change of 
quantization 1 Width of face to "0000010000" fi-om "0000001 1 1 1" is change by the knot 
accompanied by change of 6 bits of high orders, and 4 bits of both low order, as A shows 
to this drawing, the problem of being inaccurate (distortion being large) has it. 
[0009] that by which this invention was made in view of the above point - it is ~ a video 
signal - like - the signal of a wide band - also receiving ~ a quantization error - it aims 
at offering the A/D-conversion circuit which can carry out analog-to-digital conversion 
few 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention is the frequency of the sampling pulse generating circuit which generates a 
sampling pulse twice [ more than ] the frequency of the highest frequency of an input 
signal, and the 1 / 2 double less or equal of a sampling pulse. And the superposition 
signal generating circuit which generates the superposition signal of the fixed amplitude 
on a frequency higher than the highest frequency of an input signal. It considers as the 
configuration which has an adder circuit adding an input signal and a superposition 



signal, and the A/D converter which changes the output signal of an adder circuit into a 
digital signal based on a sampling pulse. 



OPERATION 



[Function] In this invention, since analog-to-digital conversion is carried out by the A/D 
converter to an addition composite signal with the superposition signal of high frequency 
and he is trying to generate a digital signal rather than an input signal and this, change of 
digital value (sampling value) can be made small rather than it carries out direct analog- 
to-digital conversion to an input signal. 

[0012] Moreover, a superposition signal can be reduced by having further the digital low 
pass filter which decreases a superposition signal component from the output digital 
signal of an A/D converter, and can acquire a desired digital signal 



EXAMPLE 



[Example] Next, the example of this invention is explained. Drawing 1 shows the block 
diagram of one example of this invention. Among this drawing, after the analog video 
signal inputted into the input terminal 1 is supplied to an adder circuit 2 and added with 
the superposition signal from the superposition signal generating circuit 3 here, it is 
supplied to A/D converter 4 and changed into a digital signal based on the sampling pulse 
from the sampling pulse generating circuit 6. 

[0014] This A/D converter 4 is the so-called 2 step flash plate type better known than 
before of A/D converter, as described above, as compared with reference voltage which 
is mutually different in two or more comparators for high order bits in an input composite 
signal, according to that comparison result, it switches reference voltage, impresses it to 
two or more another comparators for lower bits, compares this reference voltage with the 
above-mentioned input composite signal, and repeats the same actuation as the following 
at the second step by first step. And the digital value of remaining low order two or more 
bits is outputted for each output which outputted the digital value of high order two or 
more bits through the encoder for high order bits, and was taken out from two or more 
comparators for [ above ] lower bits in each output taken out from two or more 
comparators for [ above ] high order bits throu^ the encoder for lower bits. 
[0015] Here, the frequency of a sampling pulse is 14.3MHz which is twice [ more than ] 
the frequency of the highest frequency of the input analog video signal which it is going 
to pass from the sampling theorem of nyquist, and is 4 times the frequency of the 
chrominance-subcarrier frequency of for example, an input analog video signal here. 
Moreover, the above-mentioned superposition signal is a sine wave 1/2 twice the 
frequency of the frequency of this sampling pulse, and the amplitude is about 5 times of 1 
quantization width of face. 

[0016] Thus, from A/D converter 4, the composite signal of a video signal and a 
superposition signal is changed into a digital signal by dividing into two, a high order bit 
and a lower bit, as a whole, it is taken out by 10 bits and a quantifying bit number is 



supplied to the low pass filter 5 this digital signal of whose is a digital filter which is 
operating synchronizing with the sampling pulse from the sampling pulse generating 
circuit 6. It is low fi-equency from a superposition signal, and rather than the highest 
frequency of an input analog video signal, since cut-off frequency is set as 6MHz of a 
high frequency, it decreases a superposition signal by carrying out the passage output of 
the video-signal component as it is to an output terminal 7, and this digital low pass filter 
5 is not outputted to an output terminal 7. 

[0017] Drawing 2 shows an example of an input signal wave of A/D converter 4. As 
shown in this drawing, the superposition signal II from the above-mentioned 
superposition signal generating circuit 3 is compounded in an adder circuit 2 to the input 
video signal I which carries out the increment in monotone, and if the composite signal is 
sampled to the timing shown in drawing 2 by the arrow head by the above-mentioned 
sampling pulse in A/D converter 4, the sampling point will serve as a location shown in 
drawing 2 by the black dot. Therefore, also in the big input level of the quantization error 
of A/D converter 4, since it becomes the average with the level which the sampling value 
before and behind the level left for a while, a quantization error decreases. 
[0018] Next, other examples of this invention are explained. Drawing 3 shows the block 
diagram of other examples of the A/D-conversion circuit which becomes this invention. 
The same sign is given to the same component as drawing 1 among this drawing, and the 
explanation is omitted. In drawing 3 , the analog video signal with a highest frequency of 
about 6MHz inputted from the input terminal 1 is supplied to adder 2a in an adder circuit 
2 through the low pass filter (LPF) 10 whose cut-off frequency is 14MHz. 
[0019] On the other hand, the sampling pulse generating circuit 12 is supplied to the 
superposition signal generating circuit 13 while it generates the 28.6MHz sampling pulse 
which synchronized with the synchronization pulse from an input terminal 1 1 and 
supplies this sampling pulse to A/D converter 4 and the digital low pass filter 14, 
respectively. 

[0020] The superposition signal generating circuit 13 is 14.3MHz of the 1/2 twice as 
many frequency which synchronized with the input sampling pulse as this, and as the 
amplitude described above, generates the superposition signal of 5 quantization width-of- 
face extent, supplies it to adder 2a, and it makes it add with the analog video signal from 
LPFlOhere. 

[0021] After the composite signal of the analog video signal and superposition signal 
which were taken out from this adder 2a is amplified with amplifier 2b, it is supplied to 
A/D converter 4, and over sampling technique is carried out by the 28.6MHz sampling 
pulse, for example, it is changed into a digital signal with a quantifying bit number of 10 
bits. With the digital low pass filter 14 whose passband of this digital signal is about 
6MHz, it passes as it is, and a video-signal component is outputted to an output terminal 
7, and decreases a superposition signal component. Since this example can sample the 
crest of a superposition signal, and the part of a trough to accuracy, respectively since the 
superposition signal synchronizes with a sampling pulse, and they are carrying out over 
sampling technique, it is more exact and can be changed into a digital signal with few 
quantization errors. 

[0022] In addition, although this invention is not limited to the above-mentioned example 
and the digital low pass filters 5 and 14 for superposition signal attenuation were formed 
in the A/D-conversion circuit in the example, it is also possible to attenuate a 



superposition signal with the filter prepared in the D/A conversion circuit which follows. 
Moreover, a superposition signal may be the frequency of under 1/2 double of the 
frequency of a sampling pulse, and may be a frequency higher than the highest frequency 
of an input signal (you may not be a video signal). 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of this invention. 

[Drawing 2] It is drawing showing an example of an input wave of the A/D converter of 

drawing 1 . 

[Drawing 3] It is the block diagram of other examples of this invention. 
[Drawing 4] It is drawing showing an example of the transfer characteristic of the 
conventional A/D-conversion circuit. 



[Description of Notations] 

1 Analog Video-Signal Input Terminal 

2 Adder Circuit 

3 13 Superposition signal generating circuit 

4 A/D Converter 

5 14 Digital low pass filter 

6 12 Sampling pulse generating circuit 

7 Digital Video-Signal Output Terminal 

1 1 Synchronization Pulse Input Terminal 
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[Drawing 1] 
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hOiM8l§?r#l.«^4 (2«-l ) \z^h<7)ayj^u 

'mb)m^^htL»)<n>s.\^\i:W£hmi^s.^WL^ 40 

aoA/DSSftlsIKKi. ^TfeiJ. ifca^JW^lM 
[0004] iJt. WhffM<nA/\>'^Wkb UT 



BB^^at. |glc03y/'?^-^'<oaj**S«fc*5tT 

[0005] C:<7)fiatcoA/D|gaillI»fc:J:iTif, ASi 
l!lt®^i^^-e<^-P^l«l8c^0Sg 1 mfm2</)a yf^v-9 

iasat:«tTTfi«<^ll2coriyy'CW-^'A.<0#8SS 
E&flJO«x.Tlg2<03y>»^U-^'ti: OA:?J«»<i^ 

Rr/^2<n^yf^v-9<ni)!dim>}i^ix^t\MfSL 

[0006] 

[*l8*«)i?«feLi3i:f&ilS] t*»&t:> ±E<^)e!* 
<OA/D^IilB<Odt>W*<Ofilj««Ot><Oli. 10b'«y 
V<^^'J9ivmm^^\^i}Liiob'^h^it. » 
10 24 ( = 2i») iloaynP— ^'fc^mESfe^ 

[0007] tit. ±£<oa3|W)A/D^0»<Od^ 
a#<^«<0<)<0»4. 3y>'<P-^'tf:«b{i^^r<lll«8a 

ifii^^\.^b\^ofsmifihh. 

[0 008]«;t.tf. ±fi6bVhi:T&4b'>yht:^ 
XotZ^*). 10b>has**«" 000000111 

0" jft^^)' 0000001 1 1 1" ^l»^^wi<7^ 

"0000001111" *»^" 00000100 
0 0" li^FfldicT^JiJiae b'-y h bT&.4 b' 

PHfc:A-C*tJ:3t:f|jg*^v^ (^;^i*«:;*:^v^) ti^ 

[0009] ^^mi&ihn^i^mi^^^titii,<r>x. 

mrn^x 0 iziKmm^mcom'^izMLx i>sm 
mmmm-t ^ t ^ awt-rs . 

[0010] 



3 

ire. *>o. A^m^t^aiisaaiOfe^^ssaaT 

[00 111 

asii^f: (^mm^ii^fcM lt a/d 3 y^-c-^r ^ 

[0 0 121 ifc. «Sg^ttA/Daw\'-i'<r)a}:ft 
[00 1 31 

lt±*^B*O-|ltt0*?57'a-y^'H^^-r. HH*. A 

fi9&$tt. ^^■ca§<i^lS40»3J:O<^«gfi^fc 
JlfflrSii/v:«i. A/D3>'A-:J'4fc:«|&3ti-C1?->r 

[00141 A/D 3 yj<~j^ 4 J±a*i: 

0. IJEL/:;J:dK:, ^-XT /7^iA*-&j£<S-^^ 

a^-ytk-r^tcMuL. C:o#«Sffifc±£OA*^ 

[0 0 1 51 c: JIT. ^y^^)yyn}Vx<nw^M. 
^A^x hm-yru yy&mx *)mA^-tx a t^s 
A*r:^o^n!^mm^<^^^ilm<o2^gJ^Ul^ol3^^3R 
■c*"}. i^rti«aix.KA:br^Dn!fc«m^<7)fegia» 
issE^aaaamfgwiaagarcfcs 1 4 . 3mhzt* 

[00 161 ^KOidtcLT. A/D3yA-^'4*»<i> 



3) !^I8¥8-228152 
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6 J: 0<Wyr y y^^v'til'XtHMtTfW tTV^6-f 
-f ^n^y-C}>ha~^'ixy4)UiS^5tzm^$ti 

t . ^ -Jifji^ci-j^xy ■( 5ti. asK^aaas 

[00171 02«A/Dn>'yN'-:J'4<OA^l<i^»» 

A*l*fiMi^ I fc:*t LT J:£<omi^^lHl» 3 J: •) 
oagS^I I*<illlSlll»2T^j£Sii. 
iJA/D3 y-'^-^' 4 trfev^Ti^yru y^^v^/Px 
t: J: 002 tr^WTSrr^'^ 5 y^^T9->'TU 
Si:. -e<Ol^yryy^^^J4H2t:lUtL-C*-tfi[ai:=3r 
20 J:->r. A/D3yA-:J'4<^^fli^lliO:*:^^r 

[00181 iXt. *fMB<offic7)ltM^tov^-c^W 
a3li*l|Hgfc:^rSA/D^@JScofl!l^^l*60l<^ 

yoT.^'B^^. ^04'. HI t.m-msLWrt\,z\m 

-eoiJHHJ-^-tS. H3t:tJV^T. A 
^m- 1 J: 0 AftSixJtfia^aaSe MHz WS<ryT^ 
U^mm^M. 14MHz <00-y 

30 (LPF) 10^:rt-fCJllWiI»2rt<Ojn3i«g2 

[00191 i^yru yyt^f^xWE^m^ 1 2tt 

A*SB?1 lJ:')<0^«P"«/l'Xt:H«L:t2 8. 6MH 

ztf>9-y7*>Ji^^^^"?;wx^l^L. CKWyr »J y^^^t 

;PX^A/D3>'>'N'-:}'4&UfT ^ i/9A'\i-f'^X'7 >f 

71/^ 1 4t:-e*i.-PtL«l&-rs fcfttc:. «^^lfetIBl» 
1 3fc:fl»&i-S. 

[00201 S^^fteHS 1 3l4A:>]1^vr U i'^^ 
Lfc 1 / 2«S<0^«aS<^ 14. 3 MH z 

[00211 ^colllg:S2aJ:0)R'3ai^tifcT:>-a^^ 

i?itmm^i: asfi^ t <^)^m^tt. liiiig 2 b -ciis 

^iuta. A/D3yA-:J'4t«3&^ilt:28. 6M 

H zt^yr'j yft^A'Xizi. y >'^^ 

^nr. Mitfa^bV bSl Oh'-y h<OT>f i^'^^/P 

bWAT.<7)=f<V9)V\i—nxv<f\/9\A\i:.i.'0. « 
50 ®m^4i-3&«'eo*i;ii3a$ixTa}:>j«?^7'\aj:^j$ 
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[ 0 0 2 2 J ^rtj. ^mii±M<nmi^ni=m&^tii> 

[00231 



(4) mm^S-22S\32 
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■f i^^)Um^i:^t ZtifiX^. J: o T . ±<>tSll: t'-y 
htS*)<0t:-5r f(^)2ofc:4)^{tT3^&<SJ£<OA/D 

3 y/<-9 5r«Ma-C# SJtAfc. A/D^ 

[04 1 |a£3|W)A/D^M5|?8<7^ae:mtO-«5^^ 
[«r^itBHl 

I r-^o^n?fc«^^I#A*3&F 

2 

3. 13 ^g^fl^lS 

4 A/Da^y^— 

5. 14 f'fi^^fl'O—^^Xy^A'^ 

6, 12 ^>y^)yy>^A^7MS^n 

II W-c/kxA^igi^ 
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